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(54) Two-ply paper products with either nested or foot-to-foot embossments and method of 
making 

(57) A method of producing a paper product which 

is formed from a pair of embossed webs enables the - 
embossments to be arranged in either a nested or a 
foot-to-fbot configuration. An embossing pattern has a 
machine direction and a cross-machine direction and is 

formed by a plurality of embossments. Adjacent * 
embossments are spaced from each other in either or 
both of the machine direction and the cross-machine 
direction by an amount which exceeds the dimension of 
the embossments in that direction. A pair of embossing 
rolls are engraved with the same embossing pattern. 
When it is desired to produce foot-to-foot emboss- 
ments, the embossing rolls are rotatably mounted so 

that the embossments on each roll are aligned. When it ' 
is desired to produce nested embossments, the 
embossing rolls are rotatably mounted so that the 

embossments on each of the rolls are positioned 

between the embossments on the other roll. 
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Description 
Background 

[0001] This invention relates to erhbossed two-ply 
paper products such as paper towels and bathroom tis- 
sue. More particularly, the invention relates to emboss- 
ing patterns which can be formed on two plies of paper 
so that the embossments are in either a nested or a 
foot-to-foot configuration. 

[0002] Paper products such as paper towels and bath- 
room tissue are often formed from two plies of paper 
sheet material or webs. Such products are commonly 
formed on a rewinder line in which jumbo roils of webs 
are unwound, perforated, and rewound into retail sized 
rolls. Many rewinder lines include an embosser for form- 
ing embossments in one or both of the webs. 
[0003] When both webs are embossed, the emboss- 
ments can be arranged in either a foot-to-foot configura- 
tion or in a nested configuration. U.S. Patent No. 
3,414,459 describes a foot-to-foot configuration. The 
embossments or projections of one of the webs are 
aligned with the embossments of the other web, and the 
embossments are typically glued together to form a 
laminated two-ply product 

[0004] U.S. Patent Nos. 3,556,907 and 3.867,225 
describe a nested embossed configuration. The 
embossments of one of the webs are positioned 
between the embossments of the other web so that the 
embossments of the two webs do not contact each 
other. Again, the webs are typically glued together. 
[0005] Some manufacturers of paper products believe 
that both nested and foot-to-foot embossed products 
have certain advantages, and such manufacturers may 
make both nested and foot-to-foot products. However, 
different embossment patterns are used for nested and 
foot-to-foot products. Further, some nested products 
have a different embossment pattern for each ply. 
[0006] Embossments are formed in each of the two 
individual webs by rubber to steel embossing in which 
steel embossing rolls are engraved with the embossing 
pattern. The conventional manufacturing process for an 
embossing roll includes making tooling, using the tool- 
ing to make a master roil, and using the master roll to 
engrave a steel errfoossing roll. Each different emboss- 
ment pattern therefore requires costs for tooling, a mas- 
ter roll, and an engraved steel embossing roil. However, 
other methods could be used to manufacture emboss- 
ing rolls. 

[0007] It would be advantageous if the same emboss- 
ing pattern could be used to make both nested and foot- 
to-foot embossed products. The same tooling and mas- 
ter roil could then be used to make each of the two steel 
rolls. 

[0008] Some old embossing rolls include simple pins 
or projections for forming the embossments, and the 
positions of the two embossing rolls can be adjusted to 
make either nested or foot-to-foot embossments. How- 



ever, the pins or projections are simply arranged in par- 
allel rows or similar configurations, and the 
embossments do not form aesthetically pleasing and 
recognizable designs. 

s [0009] At the present time, many manufacturers of 
embossed paper products prefer to use embossment 
patterns which form aesthetically pleasing and recog- 
nizable designs such as floral designs, geometric 
designs such as circles and squares, various polygons, 

10 a combination of floral and geometric designs, and the 
like. 

Summary of the invention 

is [001 0] The invention permits embossing both plies of 
a two-ply paper product with embossments which form 
aesthetically pleasing, decorative designs such as floral 
patterns, geometric patterns, etc. Each embossing roll 
is engraved with the same design, and the embossing 

20 rolls can produce either nested or fopt-to-foot emboss- 
ments. Since the embossing rolls have the same 
design, the same tooling and master roll can be used to 
make both embossing rolls. 

[001 1 ] The embossments which form the decorative 
25 designs are spaced from each other in ether or both the 
machine direction, i.e., the direction in which the web 
advances through the embosser, and the cross- 
machine direction by an amount which exceeds the 
dimensions of the embossments in that direction. The 
30 spacing between the embossments permits one 
embossing roll to be shifted relative to the other 
embossing roll in either or both the machine direction 
and the cross-machine direction to produce a nested 
configuration. When the embossing rolls are aligned, 
35 they produce a foot-to-1oot configuration. 

Description of the Drawing 

[0012] The invention will be explained in conjunction 
40 with illustrative embodiments shown in the accompany- 
ing drawing, in which - 

Figure 1 illustrates a typical prior art two-ply 
embossed paper product in which the emboss- 

45 ments are arranged in a foot-to-foot configuration; 
Figure 2 illustrates a prior art two-ply embossed 
paper product in which the embossments are 
arranged in a nested configuration; 
Figure 3 is a schematic side view of an embossing 

so machine for producing foot-to-foot embossments; 

Figure 4 is a schematic side view of an embossing 
machine for producing nested embossments; 
Figure 5 is an enlarged cross sectional view of the 
nested embossments produced by the machine of 

55 Figure 4; 

Figure 6 is a plan view of an embossing pattern 
formed in accordance with the invention which can 
be used to produce both foot-to-foot and nested 
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embossments; 

Figure 7 is a plan view of two webs which have 
been embossed with the pattern of Figure 6, one of 
the webs being shifted in the cross-machine direc- 
tion so that the embossments of the two webs are s 
nested; 

Figure 8 illustrates another embossing pattern 
which is formed in accordance with the invention; 
Figure 9 illustrates two webs with the embossing 
pattern of Figure 8, one of the webs being shifted in 10 
the cross-machine direction to produce nested 
embossments; 

Figure 10 illustrates another embossing pattern 
which is formed in accordance with the invention; 
Figure 1 1 illustrates two webs with the embossing is 
pattern of Figure 10, one of the webs being shifted 
in both the machine direction and the cross- 
machine direction to produce nested emboss- 
ments; 

Figure 1 2 illustrates still another embossing pattern 20 
which is formed in accordance with the invention; 
Figure 13 illustrates two webs with the embossing 
pattern of Figure 12. one of the webs being shifted 
in both the machine direction and the cross- 
machine direction to produce nested emboss- 25 
merits; 

Figure 14 illustrates yet another embossing pattern 
which is formed in accordance with the invention; 
Figure 15 illustrates two webs with the embossing 
pattern of Figure 14, one of the webs being shifted so 
in both the machine direction and the cross- 
machine direction to produce nested emboss- 
ments; 

Figure 16 illustrates another embodiment of an 
embossing pattern which is formed in accordance 35 
with the invention; 

Figure 17 illustrates two webs with the embossing 
pattern of Figure 16, one of the webs being shifted 
in both the machine direction and the cross- 
machine direction to produce nested emboss- 40 
ments; 

Figure 18 illustrates a further embodiment of an 
embossing pattern formed in accordance with the 
invention; 

Figure 19 illustrates two webs with the embossing as 
pattern of Figure 18, one of the webs being shifted 
in both the machine direction and the cross- 
machine direction to produce nested emboss- 
ments; 

Figure 20 illustrates still another embodiment of an so 
embossing pattern formed in accordance with the 
invention; 

Figure 21 illustrates two webs with the embossing 
pattern of Figure 20, one of the webs being shifted 
in both the machine direction and the cross- ss 
machine direction to produce nested emboss- 
ments; 

Figure 22 illustrates another embossing pattern 



formed in accordance with the invention; 
Figure 23 illustrates two webs with the embossing 
pattern of Figure 22, one of the webs being shifted 
in both the machine direction and the cross- 
machine direction to produce nested emboss- 
ments; and 

Figures 24 and 25 are schematic side views of a 
combination embossing machine which can pro- 
duce both foot-to-foot and nested embossments. 

Description of the Specific Embodiments 

[001 3] Figure 1 illustrates a conventional two-ply foot- 
to-foot embossed paper product such as kitchen towel- 
ing. The foot-to-foot embossed product of Figure 1 can 
be formed, for example, in accordance with U.S. Patent 
No. 3,414,459. The product includes upper and lower 
plies 30 and 31 of paper sheet material. The upper ply 
is formed with downwardly projecting embossments 32, 
and the lower ply is formed with upwardly projecting 
embossments 33. The embossments contact each 
other, and adhesive is advantageously applied to the 
embossments of one of the plies so that the two plies 
are adhesively secured together. 
[0014] Figure 2 illustrates a conventional two-ply 
paper product with nested embossments which can be 
formed in accordance with U.S. Patent Nos. 3.556,907 
and 3.867,225. An upper ply 35 of paper sheet material 
is provided with downwardly projecting embossments 
36 and unembossed areas 37 between the emboss- 
ments. A lower pi/ 38 of paper sheet material is pro- 
vided with upwardly extending embossments 39 and 
unembossed areas 40 between the embossments. The 
two plies are arranged so that the embossments of one 
ply extend into the spaces between the embossments 
of the other ply. Adhesive 41 is applied to the emboss- 
ments 39 of the lower ply for adhesively securing the 
embossments 39 to the unembossed areas 37 of the 
upper ply. 

[0015] Figure 3 illustrates a conventional embossing 
machine for producing two-ply paper products with toot- 
to-foot embossments. A top web 44 which is unwound 
from an unwind stand (not shown) passes over an upper 
rubber-covered roll 45 and a steel embossing roll 46. 
The embossing roll is engraved to provide emboss- 
ments or radially outwardly extending projections 47 
and unembossed areas 48 between the projections. 
[0016] The embossing roll 46 is rotatably mounted in 
the embossing machine, and as the embossing roll 46 
and the rubber covered roll 45 rotate, projections 47 on 
the embossing roll 46 press the upper web into the rub- 
ber-covered roll 45 and form embossments 50 on the 
upper web. Adhesive or glue is picked up from an adhe- 
sive fountain (not shown) by a transfer roll 51 , and the 
glue is transferred by transfer roll 52 to an applicator roll 
53. The applicator roll 53 contacts the embossments 50 
of the upper web and transfers glue to the emboss- 
ments. 
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[0017] A lower web 54 is unwound from another 
unwind stand and passes over a lower rubber-covered 
roll 55 and a second steel embossing roil 56. The 
embossing roil 56 is also provided with embossments or 
projections 57 and unembossed areas 58. The projec- 
tions 57 on the second embossing roll press the lower 
web into the rubber-covered roll 55 and form emboss- 
ments 59 on the lower web. 

[0018] The two embossing rolls are arranged so that 
the embossments of the two webs are aligned and are 
pressed together where the projections of the emboss- 
ing rollers meet at the nip 62 between the embossing 
rolls. As the embossments of the webs are pressed 
together, the adhesive on one of the embossments 50 
secures the two plies together. The resulting laminated 
two-ply embossed product 63 advances away from the 
embossing machine for further processing operations, 
for example, in a rewinder line. 
[0019] The second embossing roll 56 is rotatably 
mounted in the embossing machine. The second 
embossing roll is also advantageously pivotable relative 
to the first embossing roll 46 so that the nip 62 can be 
adjusted. The rotational or longitudinal axes 46a and 
56a of the embossing rolls are parallel. 
[0020] Figure 4 illustrates a conventional embossing 
machine for producing two-ply paper products with 
nested embossments. An upper web 65 from an unwind 
stand advances over a bowed roll 66 and around an 
upper rubber-covered roll 67. An upper embossing roll 
68 having projections or embossments 69 presses the 
upper web into the rubber-covered roll 67 to form 
embossments in the upper web. 
[0021] A lower web 71 is advanced from another 
unwind stand over a bowed roll 72 and around a lower 
rubber-covered roll 73. A lower embossing roll 74 hav- 
ing projections or embossments 75 presses the tower 
web into the rubber-covered roll 73 to form emboss- 
ments in the lower web. 

[0022] Adhesive is applied to the embossments of the 
lower web by an adhesive-applying roll 76 which is sup- 
plied with adhesive by transfer rolls 77 and 78 and a 
fountain (not shown). 

[0023] The axes of rotation 68a and 74a of the upper 
and lower embossing rolls are parallel, and the rolls are 
separated to provide an open nip 80. The projections 69 
on the upper embossing roll are offset from the projec- 
tions 75 on the lower embossing roll so that the projec- 
tions of the two embossing rolls mesh at the nip 80. The 
embossed upper web 65 leaves the upper embossing 
roll 68 at the nip 80 and meshes with the embossed 
lower web 71 on the lower embossing roll. The two 
webs are pressed together at a nip 81 between a rub- 
ber-covered marrying roll 82 and the lower embossing 
roll 74, and the adhesive on the embossments of the 
lower web is pressed against unembossed areas of the 
upper web to secure the two webs together. 
[0024] Figure 5 illustrates the laminated two-ply 
nested embossed product as it is advanced from the 



marrying roll. The lower web 71 includes upwardly 
extending embossments 83 and non-embossed areas 
84. The upper web 65 includes downwardly extending 
embossments 85 and non-embossed areas 86. The 

5 embossments of each web are positioned in the unem- 
bossed areas of the other web, and the glue on the 
embossments 83 secures the embossments to the 
unembossed areas 86 of the upper web. 
[0025] Figure 6 illustrates an embossing pattern which 

io can be engraved on both embossing rolls for use in 
either a foot-to-foot embossing machine or a nested 
embossing machine. The same embossing pattern is 
used on each embossing roll. 
[0026] The arrow A indicates the machine direction, 

15 i.e., the direction in which the web advances over the 
embossing roll and through the embossing machine. 
The arrow B indicates the cross-machine direction 
which extends parallel to the rotational axis of the 
embossing roll. 

20 [0027] The embossing pattern includes embossments 
which are represented by black marks, for example, 90, 
91 , and 92. The unmarked areas which surround the 
embossments, for example, areas 93, 94, and 95, are 
unembossed areas. The embossing pattern of Figure 6 

25 includes a decorative rectangular design represented 
generally by the arrow 96 which repeats in both the 
machine direction A and the cross-machine direction B. 
The design 96 is formed by outer and inner rectangular 
dot-dash lines 97 and 98 which are formed by circular 

30 and oval embossments and inner floral or star-shaped 
designs 99 which are formed by four slightly oval- 
shaped embossments. 

[0028] When the embossing pattern of Figure 6 is 
used to produce foot-to-foot embossments, the two 

35 embossing rolls of Figure 3 are positioned in the 
embossing machine of Figure 3 so that the identical 
embossing patterns on the two rolls are aligned, i.e., 
each of the projections or embossments on one of the 
embossing rolls is aligned with a correspondingly 

40 shaped projection or embossment on the other emboss- 
ing roll. The circumferential and axial positions of one or 
both of the embossing rolls can be adjusted to facilitate 
the alignment step. The .embossing rolls will therefore 
produce two embossed webs having the embossing 

45 pattern of Figure 6 in which the embossing patterns are 
aligned and superimposed. 

[0029] When the embossing pattern of Figure 6 is 
used to produce nested embossments, the embossing 
rolls are arranged as in Figure 4. One of the embossing 

so rolls is shifted axially in the cross-machine direction rel- 
ative to the other roll so that the embossing patterns on 
the rolls are slightly shifted or offset. Each projection or 
embossment on each of the embossing rolls is aligned 
with a space or unembossed area of the other emboss- 

55 ing roll. 

[0030] Figure 7 illustrates the embossing pattern of 
Figure 6 which is embossed on two superimposed webs 
in a nested configuration. The pattern on one of the 
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webs is slightly shifted in the cross-machine direction 
relative to the pattern on the other web. The embossed 
dot-dash lines 97 and 98 of one of the webs are offset 
slightly from the corresponding embossed dot-dash 
lines 97' and 98* of the other web. Similarly, the star- 5 
shaped designs 99 of one of the webs are offset slightly 
from the corresponding star-shaped designs 99* of the 
other web. 

[0031] When the embossing pattern of one of the 
webs is shifted relative to the embossing pattern of 10 
other web to produce a nested configuration, each of 
the embossments of one of the webs is aligned with an 
unembossed area of the other web, and each of the 
embossments of the other web is aligned with an unem- 
bossed area of the first web. is 
[0032] The dimension of each of the embossments of 
Figure 6 in the cross-machine direction is less than the 
space between adjacent embossments in the cross- 
machine direction. Accordingly, the embossments on 
one of the webs can be shifted in the cross-machine 20 
direction so that the embossments are aligned entirely 
within the spaces on the pattern of the other web. The 
amount of shifting of the pattern is controlled so that the 
embossments of the two webs nest and do not contact 
each oth er! "■" 25 
[0033] Figure 8 illustrates another embossing pattern 
which - can be used to produce either foot-to-foot 
embossments or nested embossments. The embossing 
pattern includes a decorative design 101 which repeats 
in both the machine direction A and the cross-machine 30 
direction B. The decorative design 101 includes an 
outer rectangular dashed line 102 form by emboss- 
ments, an inner circular dashed line 103 formed by 
embossments, an embossed floral design 104 inside of 
the circle 1 03, and an embossed dot design 1 05 in each 35 
corner of the rectangle 102. 

[0034] When the pattern of Figure 8 is used to pro- 
duce foot-to-foot embossments, two embossing rollers 
having the same embossing pattern of Figure 8 are 
mounted in the embossing machine of Figure 3 so that 40 
the embossments of each embossing roll are aligned 
with corresponding embossments of the other emboss- 
ing roll. 

[0035] Figure 9 illustrates how the embossing pattern 
of Figure 8 can be used to produce nested emboss- 45 
ments. One of the embossing rolls in Figure 4 is shifted 
slightly in the cross-machine B direction relative to the 
other embossing roll so that the embossments of each 
roll are aligned with unembossed areas on the other roil. 
The rectangular line of embossments 102 of one web is 50 
offset slightly from the corresponding rectangular line of 
embossments 102' of the other web, and the circular 
line 103 of embossments 103 of one web is offset _ 
slightly from the corresponding circular line of emboss- 
ments 103* of the other web. Similarly, the floral design 55 
104 of one web is offset slightly from the floral design 
104' of the other web, and the dot designs 105 and 105* 
are offset. 



[0036] Figure 10 illustrates another embossing pat- 
tern which can be used to produce foot-to-foot or nested 
embossments. The embossing pattern includes a large 
rectangular design 108 and a small rectangular design 
1 09. Each of the rectangular designs repeats in both the 
machine direction and the cross-machine direction. 
[0037] The large rectangular design 108 includes an 
outer rectangular line 1 10 of embossments, an inner flo- 
ral design 1 11 of embossments, and an embossed dot 
design 112 in each corner of the rectangle. The small 
rectangular design 109 includes a rectangular line 113 
of embossments and an inner floral design 113 which is 
similar to the floral design 1 1 1 but which is rotated 45°. 
[0038] When the embossing pattern of Figure 10 is 
used to produce foot-to-foot embossments, the two 
embossing roils are rotatably mounted so that the 
embossments on each embossing roll are aligned with 
correspondingly shaped embossments on the other 
embossing roll. 

[0039] Figure 1 1 illustrates how the embossing pat- 
tern of Figure 10 can be used to produce nested 
embossments. One of the embossing rolls of Figure 4 is 
both rotated slightly and shifted axialiy slightly relative to 
the other embossing roll so that the embossing pattern 
of one web is shifted in both themachine direction and 
in the cross-machine direction, i.e., the embossing pat- 
tern of one web is shifted generally diagonally relative to 
the embossing pattern of the other web. 
[0040] In the nested configuration illustrated in Figure 
1 1 , the small rectangular design 1 09 of one web is posi- 
tioned inside of th£ large rectangular line 110* of the 
other web. The dot design 112' of the second web is 
located inside of the corners of the small rectangle 113 
of the first web. The floral design 114 of the first web and 
the floral design 1 11 r of the second web mesh with each 
other so that the individual embossments of each of the 
floral designs are aligned with unembossed areas of the 
other floral design. 

[0041] Figure 12 illustrates yet another embossing 
pattern which can be used to produce both foot-to-foot 
and nested embossments. The embossing pattern 
includes a large generally circular embossed design 
1 15, a starburst embossed design 1 16 inside of the cir- 
cular design, and a smaller embossed circular design 
117. 

[0042] Figure 13 illustrates how the embossing pat- 
tern of Figure 12 can . be used to produce nested 
embossments. One of the embossing roils is shifted 
both circumferentially and axialiy relative to the other 
embossing roll so that the embossments of one of the 
embossing rolls are aligned with unembossed areas of 
the other embossing roll. The embossing pattern of one 
of the webs is thereby shifted in both the machine direc- 
tion and the cross-machine direction so that the 
embossments nest 

[0043] Figures 14, 16, 18, 20, and 22 illustrate other 
embossing patterns which can be used to produce both 
foot-to-foot embossments and nested embossments. In 
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each case, when nested embossments are produced, 
one of the embossing rolls is shifted both circumferen- 
tially and axially so that the embossing pattern of one of 
the webs is shifted relative to the embossing pattern of 
the other web in both the machine direction and the 5 
cross-machine direction. Figures 15, 17, 19, 21, and 23 
illustrate the nested embossment configurations which 
are formed by two identical embossing patterns. 
[0044] Each of the embossing patterns illustrated 
herein is formed from decorative, aesthetically pleasing 10 
designs. Each design includes design elements which 
repeat in either or both of the machine direction and the 
cross-machine direction. The dimensions of the 
embossments in either or both of the machine direction 
and the cross-machine direction and the spacing is 
between adjacent embossments in either or both of the 
machine direction and the cross-machine direction are 
such that the embossments on one of the webs can be 
shifted in either or both of the machine direction and 
cross-machine direction relative to the other web so that 20 
each embossment of each web is aligned with an unem- 
bossed area of the other web. 
[0045] Many other embossed patterns can be 
designed for producing both foot-to-foot and nested 
embossments. Such embossed patterns advanta- 25 
geously include embossments which form geometric 
shapes, for example, circles, squares, rectangles, and 
various other polygons such as hectagons, octagons, 
diamonds, and embossments which form decorative 
designs inside of the geometric shapes. The size and so 
shape of the embossments and the space between 
embossments are such that the embossed pattern of 
one web can be shifted in either or both of the machine 
direction or the cross-machine direction so that the 
embossments of one web will nest between and not 35 
contact the embossments of the other web. 
[0046] Certain design criteria should be applied when 
designing the embossing patterns of this invention. The 
bond area between the two webs, i.e., the area of the 
webs which is glued together, should be within the 40 
range of 4% to 20% of the total web area per square 
inch of web. A more preferred range of bond area for 
foot-to-foot embossments is 9% to 13%, and a more 
preferred range of bond area for nested embossments 
is 6% to 12%. Since the bond area for a particular 45 
embossment pattern is generally somewhat different for 
any particular square inch of web, the bond areas in 1 0 
different square inches of web are averaged in order to 
determine whether the bond area falls within the forego- 
ing ranges. so 
[0047] In order to better appreciate the dimensions of 
the embossment patterns which are described herein, 
the patterns illustrated in Figures 6-23 are drawn to 
scale on the original drawings of this patent application. 
Since the drawings of the printed patent may be ss 
reduced, a one inch scale is included in Figures 6, 8, 1 0, 
and 12. 

[0048] The side wall angle or flank angle of the 



embossments should be within the range of 10° to 30°, 
and while preferably within the range of 20° to 25°. 
Referring to Figure 5, the side wall angle is the angle A 
between the side wall of the embossment and a vertical 
plane through the web. 

[0049] The depth of the embossment should be within 
the range of 0.040 to 0.080 inch for both nested and 
foot-to-foot embossments, and more preferably within 
the range of 0.050 to 0.060 inch. 
[0050] Figures 3 and 4 illustrate two different emboss- 
ing machines for making foot-to-foot and nested 
embossments. However, combination embossing 
machines are available which can make both foot-to- 
foot embossments and nested embossments on the 
same machine. Referring to Figures 24 and 25, a com- 
bination embossing machine 120 includes a frame 121 
on which are rotatably mounted first and second rubber- 
covered rolls 122 and 123 and first and second steel 
embossing rolls 124 and 125. A marrying roll 126 is piv- 
otally mounted on the frame by a pivot arm 127 for piv- 
oting movement toward and away from the first 
embossing roll 124. 

[0051 ] . A first web 1 28 travels over roll 1 29 and around 
the first rubber-covered roil 122 and first embossing roll 
124. Adhesive is applied to the first web by an enclosed 
fountain 130, anilox roll 131 , and applicator roll 132. 
[0052] A second web 134 travels over a roll 135 and 
around the second rubber-covered roll 123 and second 
embossing roll 125. 

[0053] Figure 24 illustrates the combination embosser 
configured to produce foot-to-foot embossments. The 
marrying roll 126 is pivoted away from the first emboss- 
ing roll 124. Both of the embossing rolls 124 and 125 
have the same embossing pattern, and the emboss- 
ments of the two rolls are aligned so that the emboss- 
ments on the two webs are pressed together in the nip 
between the two embossing rolls. The laminated two-ply 
product 136 extends from the second embossing roll 
1 25 and over a roll 137. 

[0054] Figure 25 illustrates the combination embosser 
configured to produce nested embossments. The mar- 
rying roll 126 is pivoted against the first embossing roll 
124. 

[0055] The two embossing rolls 124 and 125 are pro- 
vided with the same embossing pattern, and one of the 
embossing rolls is shitted in either the machine direc- 
tion, i.e., rotated, or shifted in the cross-machine direc- 
tion, i.e., moved axially, or is shifted in both directions 
relative to the other embossing roil so that the emboss- 
ments of the two rolls mesh. The embossed second 
web 1 34 meshes with the embossed first web 1 28 in the 
nip between the embossing rolls. The two webs are 
pressed together at the nip between the rubber-covered 
marrying roll 126 and the first embossing roll 124, and 
the laminated two-ply sheet 136 travels from the marry- 
ing roll 126 over the roll 137. 

[0056] While in the foregoing specification, a detailed 
description of specific embodiments of the invention 
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was set forth for the purpose of illustration, it will be 
understood that many of the details herein given can be 
varied considerably by those skilled in the art without 
departing from the spirit and scope of the invention. 



Claims 

1. In a method of producing a paper product formed 
from a pair of embossed webs in which the 
embossments of the webs can be arranged in 10 
either a nested or a foot-to-foot configuration, the 
steps of: 

forming first and second embossing rolls with 
the same embossing pattern, each of said rolls is 
having a rotational axis, the embossing pattern 
being formed by a plurality of embossments 
and non-embossed areas which surround the 
embossments, the embossing pattern having a 
machine direction and a cross-machine direc- 20 
tion, the embossments forming a decorative 
design and each embossment having a dimen- 
sion in the machine direction and a dimension 
in the cross-machine direction, adjacent 
embossments being spaced from each other in 2s 
either or both of the machine direction and the 
cross-machine direction by an amount which 
exceeds the dimensions of the embossments 
in that direction, 

rotatably mounting the first and second 30 
embossing rolls so that the axes of the rolls are 
parallel and the embossments of each roll are 
aligned whereby the rolls produce foot-to-foot 
embossments in said paper product, and 
rotatably mounting the first and second 35 
embossing roils so that the axes of the rollers 
are parallel and the embossments of one roll 
are positioned between embossments of the 
other roll whereby the rolls produce nested 
embossments in said paper product 40 

2. The method of claim 1 in which the embossments 
are spaced from each other in the machine direc- 
tion by an amount which exceeds the dimensions of 
the embossments in the machine direction and the 
embossments are spaced from each other in the 
cross-machine direction by an amount which 
exceeds the dimensions of the embossments in the 
cross-machine direction. 

3. The method of claim 1 in which the embossments 
are arranged to form geometric designs. 

4. The method of claim 1 in which the geometric 
designs include polygons. 

5. The method of claim 3 in which the geometric 
designs include rectangles. 



6. The method of claim 3 in which the geometric 
designs include circles. 

7. The method of claim 3 in which the embossments 
form a design inside at least some of the geometric 
designs. 

8. A two-ply nested embossed paper product compris- 
ing an upper ply of paper and a lower ply of paper, 
each of the plies being embossed with the same 
embossing pattern to provide the ply with emboss- 
ments and non-embossed areas which surround 
the embossments, some of the embossments 
being arranged to form geometric designs which 
enclose other embossments, the embossing pat- 
tern of one of the plies being shifted relative to the 
embossing pattern of the other ply so that the 
embossments of each ply are aligned with non- 
embossed areas of the other ply and the emboss- 
ments of each ply are nested with the emboss- 
ments of the other ply. 

9. The product of claim 8 in which said geometric 
designs include polygons. 

10. The product of claim 9 in which said geometric 
designs also includes circles. 

11. The product of claim 8 in which said geometric 
designs include rectangles, geometric designs 
include circles, f 
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